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I. Basis of the report 



1. With regard to the elements of the international application:* 
|^| the international application as originally filed 

| | the description: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



pages 



m9 filed with the letter of 



| | the drawings: 



pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



[~] the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

. , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language . „ — which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I | contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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The amendments have resulted in the cancellation of: 

| | the description, pages 

P ! the claims, Nos. 

I I the drawings, sheets/fig 



5. 
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This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been Juniished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70,16 
and 70. J 7). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . Statement 

Novelty (N) 


Claims 




YES 




Claims 
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NO 


Inventive step (IS) 


Claims 




YES 




Claims 


1-15 


NO 


Industrial applicability (IA) 


Claims 


1-15 


YES 




Claims 




NO 











2. Citations and explanations 

Document 1: WO, 01-90334, A2 (Incyte Genomics Inc.), 29 November, 2001 (29.11.01) 
Document 2: CN, 1311305, A (Bode Gene Dev. Co., Ltd. Shanghai), 5 September, 2001 (05.09.01) 
Document 3: "Molecular Cloning and Expression of Mouse and Human cDNAs Encoding Heparan Sulfate D- 
glucosaminyl 3-O-sulfotransferase," (N.W. Shworak, et al.), J. Biol. Chem., 1997, Vol. 272, No. 44, pages 
28008-28019 

Claims 1-15 

The subject matters of claims 1 -1 5 do not appear to be novel in view of document 1 . 
Document 1 describes (1) a human drug metabolic enzyme 100% homologous to the amino acid numbers 
37-346 of SEQ ID NO:2 of the present application and 99% homologous to the base sequence of SEQ ID NO:l 
of the present application, (2) a gene encoding the said metabolic enzyme, (3) a recombinant polynucleotide 
having the said gene, (4) a transformed cell having the said gene introduced in it, and (5) a method for obtaining 
a peptide from the said cell. 

Claims 1-8 and 13 

The subject matters of claims 1-8 and 13 do not appear to be novel in view of document 2. 
Document 2 describes a human heparan sulfate 3-O-sulfotransferase 100% homologous to the amino acid 
numbers 37-346 of SEQ ID NO:2 of the present application and 99% homologous to the base sequence of SEQ 
ID NO: 1 of the present application. 

Claims 9-12, 14 and 15 

The subject matters of claims 9-12, 14 and 15 do not appear to involve an inventive step in view of 
document 2. 

It is considered to have been a well-known technique in this field as of the priority date of the present 
application, to integrate a publicly known DNA into a vector, and to integrate the vector into a host cell for 
transformation, thereby expressing and producing an intended protein. So, a person skilled in the art could have 
easily produced a vector of the human heparan sulfate 3-O-sulfotransferase described in document 2, and to 
transform the vector into a host cell. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of : V 



Claims 1-15 

The subject matters of claims 1-15 do not appear to involve an inventive step in view of document 3. 

The base sequences of the DNAs encoding the same enzymes or ligands derived from related animals are 
generally highly homologous to each other, and it is a well-known technique, to screen a cDNA library prepared 
from the cells considered to synthesize an intended protein using a DNA including a sequence high in the 
conservation of (highly homologous to) a base sequence as a probe, for isolating a DNA hybridizing with the 
said probe. Considering these matters, it would have been easy to conceive of designing a probe from an amino 
acid sequence or base sequence conserved in the murine or human heparan sulfate D-glucosaminyl 3-0- 
sulfotransfarese (3-OST) described in document 3, and of preparing a cDNA library of another organ or another 
animal, in order to newly isolate a 3-OST gene, for deciding its base sequence or the amino acid sequence 
corresponding to the base sequence. 
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Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


! p,x 
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30 May, 2002 (30.05,02), 

& US 2002/0086381 Al & US 6420150 Bl 
& AU 200239256 A 
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Xia G. et al . , Heparan sulfate 3-0- 
sulf otransf erase 

isoform 5 generates both an anti thrombin- binding 
site and an entry receptor for herpes simplex 
virus, 

type 1., J.Biol.Chem. (2002 Oct.), Vol.277, No. 40, 
pages 37912 to 37919 

WO 01/90334 A2 ( INCYTE GENOMICS INC.), . 
29 November, 2001 (29.11.01), 
Sc AU 200174981 A 


1-15 
1-15 


r~x~| Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




* Special categories of cited documents: 
M A n document defining the general state of the art which is not 
! considered to be of particular relevance 
"E" earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

•P" document published prior to the international filing date but later 
than the priority date claimed 


*T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

fl X n document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

• "Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 


Date of the actual completion of the international search 
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(j6^»53£*#»St«T r^JJyfjlJ ^^IB^-rS) HexA 
2ftkKn* i^/V^t>* GlcN a^<^ 2 ^/S, 3ft Kn^r 
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v>s 0 lj6>u Ri> r 2 . r 3 ^ &xtB. 4 v>£x&wmm (so,-) -ofc3^y = 




Z.ktf-&< frbtttbthXlSy (Thronb. Res., 75, 1-32 (1994)) , *fc#® 

tlX\^Z> (Glycobiology, 4, 451 (1994)) „ ^s<? ^ffifc^&'g-ffif&SB^- t 

<i£ (J. Phthol., 183. 251-252 (1997)) ^£Pk*LTV^ 0 ^fc^^y 
^©«^«f^fc5 GlcN <D 6 ttKl3ie^UfcfllE«©**#ftWfcJBia9ftfl2't-S 

00/06608 -5§0 > ^fcjga ^^^bjSTC^Oi®^ HexA (D 2 fiO^m^J 

tfXJEitteUSK r. tasfclbti/tv^ (#5B¥1 1-3 1 0 6 0 2#4*«) „ 
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ztmx-bti&o ^U3t5y^5*yO^ 

p3^;p^D, 57 (1994), BMRIfc^ai^^^W^ISff) s 

T TNDSTJ i:B&|B-r§-^^fe5) „ ^7yM2-0-«iS^iii (SAT 
THS2STJ iB&IBi-?)-^ *>&3) „ 7 i^SltBfc Z-0-ffiWt&fe&&% (J^T 
THS30STJ ^B&ISi-S^^tfc^) X^/^^ 6-0-11115^^1 
T THS6STJ ^B&IS-rSr h fcfcS) ^^tt^ bfrib&ffiZtl 

t HS30ST (D cDNA {'i, J. Biol. Chera. , 272, 28008-28019 (1997) 
l>Tl!fl^$*V-C*5fr), ^^m^iaic^tbTV^ cDNA Genbank MSttAfr 
#-J§-AF019386 £ LT^^^HTV^o 
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5 ;mum*^— Ki~5 cdna ^^o-=ym^ mmmmzm 

( 1 ) @BM#-*§- 2 ib^(dt 5: / ^ib?ij<z> 5 *>r ^ s wm* 37-346 &m 

(2) #y^:/^ WBa^j#*2®*fc©rs yts^fefts: 
1-5(1) fB*te>#y^:/^K. 

( 3 ) # y h'tfrnnw-B- 2mm<or ^ 7 sfes^i© Hor^y 

(4) ^y a t ^ / ^ y ^ y yxiw^ r t trtf 
t-rz (i) ~ o) (D^-rtifr— mmmotfv^T-Fo 

(5) (l) ~ (4) (D^ftfa—mmM<D7$y^?-b*Z^-&bb-bK. 
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(6) (1) ~ (4) (D^-ftlfr-mmmvtfV^?- KXfi (5) lE^C 

(8) (e) xb: (7) w.&<n&&xttt<o&mmm\zftffi&)izM.&mm* 
o) (6) ~ (8) <D\<^tiTb>-m&n<Dm&%'St*z.k&mw:b'rz>& 

(12) (10) XB (11) fB«(DJte.m#:«r^W$*> 

£> (1) ~ (4) ©wfjixa*— i&BBtiUDtf V KXf* (5) !3««mS 

(13) ft^OiSH 1~4 ©i vf Jx**— TOfcOtf y KXJiffrsfcOflS 
ffl 5 la^O^S^^^ Sr-^tf - £ b -T £ s TfB5£ 1 «B*©fll3t 
tfi/y /^y #-y<D&}&<D fc & ©BH**J 0 




(i) 



(14) y ^9 (13) IB*©#**ISrf^ffl 
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(15) (1) ~ (4) OV^tt^-*IB<ft©aKy^^KXf4 (5) lE*fc 




(i) 



IlHtt, mS^llcfB^^tufc^Ufc SFT-l-FLAG ^^^y^nyr 

-f 5 a^*tes^ttSr^-ro 



6 



WO 03/074708 



T/JP03/02500 



H4iite> ^yy^Lt, *mwmmmz£*), nMmxmm\^tc.mm 

Itfg^^r^-^lil^fcSo Wtffate 35 S (D&MtE (dpmXlO" 3 ) Sr^U 

•tmxhz (b) „ a^^<v ^frnMimrnxmrnvx^^nm^m-ro 

Wmn 3B s (DWcMm (dpmXlO' 3 ) =ltlA{*^B#^ (#) ^r^-To 

3S S Xfe 3 H (DjfrMM (dpmXlO" 3 ) #tl&k«£#H#M (#) £^1% 

(dpmXlO" 3 ) Sr^U «llft{^^B#^ (#) ^^-fo 

dna ^fkic^u ^m^y^^K 

K-rS^SB^J^^i-^tf^ DNA £|gJl,U ^ DNA Z^tS^Z^t 

z,sf\) 3-^^ j try $ i/tm&ztiz - t*mmvx^m%$&&isitfro 
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(1) *»ww*/*»w#y^^K 

3 7~3 4 6*^4575 /fifeffi^J&^tfaK y KSr^S £ fclc, a 

^t^^tt^f ^ p 3 1 ? / ^ y * y«isifef ii (sft-1) t?*>5 0 

aMtt (iB^J#-^2|B^OT5ym#-i-l~3 6jft»6>fc3«i6) ^V^T5 

34 ot) ©Mr^^m mm £T$/i£tc tetete ttt 

UTILES 9 (£*5l^ K t HfCWtnlRj— ©*J®-Cfc 

zt^o^t ^T-# 5 (z.<d£ 0 tsMtm^ 2 fBife^T ^ / mm&to* e> ft s *° 
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2\Z9F$tlZ>T* JWtmPlk 90%^_b, 0*L<tt 95%&Lh s £6>{£ 97%^ 
±©*HIBH4Sr^r-t-5niSr0*UV\ T 5 /KEiFiJotlPHS-Wu FASTA <D& 5 

*1TV>§ 3'-^*77y^ 5'-^^«m ifsmmt:&>T tpapsj ^ 
y vfc ^v^^s^? y ^Hrfez^-rz ^ y nt ^ / y y t> vaw* l < N 

*uv>) ^o^^«T?^^bfc: paps &m^xrv =*f-$.y ?v %is&mm 
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mmfcfwh?'??^*- oar thplcj thmis,-tz>) ^^<D^m^t^ 
wmwn*tkm-fz>^& (mwimwt ^xi&&m%m^z>m&\z.n^>'?-u- 

^nB^^ji bT^ffi-r?)- i^pitg-cfcSo 

(2) *$&m&wt, ^wm^?*—, s^iiitf 

-c, 7***isv tfmm (dna) ^%y^m (rna) ^^Pi^^tt-r, 

-T5#<(D^{c:joV^3K!;-<7 0 ^K^='— Ki-5##Sr#brv^S DNA X*$> 
^ K) ^lJl*5^S^<D^> mRNA ^©fcMfcftSfcF^^&SE^Jteft 

fc#SI©:£3£E?(l bT ttfll*. wne?!l## 1 fBi&oi&glE^m b < 
teSB?iJ#-J§-ifB*o*&SgE?iJtK 0 9~l 0 4 1 frhteZ&MM&l 
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i mnfc<Dm.mmpm u < 1 fES^itssaaw, mmm-^r 109-1 

041/i^ ft 5i£gIB?ik Xt2 -fr b (DmSSB^Ii-tSM^fti^SSB^J^^ b ft £ 
irt^fyy^yfWT^it 50%*/vat^ h\ sxsspe (iftte**- 

h y y ^n^- b y ^ a/edta c^^u^^t ^ ^mwtwt) wmw.) > 5 

•Kf^^/VYmW. (Denhardt's solution) , 0. 5% SDS ( KT^/VfifE^" b V 
N ^tt-y-^^ DNAlOO/ig/ml #£T, 42 0 C(D^#TS:tJ ? iH^ mW#> 

*K t&g##l 0 9—1 0 4 l^bftS&SIBM^bftS DNA ^O^Jfe 

m ^mm ztittm^zo xmm-r z^th-zimx&y), t. w «t *> * 

y— Sr^i: LtffiV^T 5' (BE?iJ#-f§-3) 3'^^^^— (BH 
2W#*4) Sr^v>Tafe{e:«t9^y ^9-*f*^^S« (£*T Tpcrj ifc 
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DNA &MM1rZ> r k i>-*smxfo% 0 

c/9*sk, 77-^ ^fejfeo, m^mm^x^mmmmx 

k t (Dmm&. mwi^f- \*&*mmw&tR&*#mtfv c 
. 5 s&^t*, ^^s^^L^rs: /@£is?ij (2-10 mmse.<or%/wt 

^y^>'^uT^m*^#r6^^^sps^^-^^T$lJpm$tt^v^ 0 
&u ^w^^«©asij©fc«)tJ:iwiiart-T»«iiBU'rv>5 i5~3o r$/^ai 

j^bftS^^ K : 0Sfc.fi OmpA, OmpT, Dsb #) > ynf-fV^ — "£ A, ~7 
PtMV A (tfe^ K^^fttiOi^t^fi^ 42,000 <D*f*? 

jo s #/v#<f-nris s fetii, His (t^^^ass: 6~io mt^x 

labfcSB^IJ) x myc ^ (cMyc * 13 T5/m@H^IJ) > FLAG ^ 
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ZffY (%T^JWimM>hteZ>frmR-?—%—) .11*7 (genelO*>v^ 

w<o%c%j<d 11 T%/mmw) . wmwfiseA &m<o 15 T^smmm) > 

HSV 9 7, pelB (±M~mt\~Wk*>/*?W pelB <D 22 T^SWiWM) n HA 
(^7)V^-=.^&%(D 10 ym&m > TrxfJ? 1/ K=3riX VMH^IJ) > 

CBP ^ (*;R^a!l^^fF) , CBD (t;Vn-^^ 
^) , CBR^ (3 7-^^h7^V) , /3-lac/blu (0 9 * , 
0-gal (j3^f^^ hi/^f) H luc (/l/J/7x?-1?) % HP-Thio (His- 
patch K^^V) , HSP («'>3*;M^K) % Lny (^~^y-v7° 
^K) , Fn ^n^-jr^^Sp^^K) > GFP m^1k%^<^ K) > 
YFP (3»fe*3fe^<^K) x CFP (^TVt^fK) > BFP (Wfe^^T 0 
^K) s DsRed, DsRed2 m^%^^~ K) „ MBP b-^M^f 
K) , LacZ (7* 1 J^^-^T- — ^ — ) , IgG ^n^^G) , Tfc^V, 

wau^^^ K-efeot^t 5- k&*sffix-hz> 0 ^(D^hm^y^i-^ 

His * ^ myc * ?\ FLAG -<^^ h\ T7 * $\ S * HSV * ^ pelB Xf* HA 

raau &ffi&£ymMktez>z.k7b>bm--&v\<\ 
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(3) ^mmmmm^m 

^mmmmm^m^ ^mmmm^^^, mhtit^^m^h^m 

mm^x&fotfm'&mtii^xfto z.t&x%z> 0 rr-?4fiit mm#$r£ 

mm £ ntamft^ ^ t> <d (Dm., xmmw- & £ k:# ^ n s £ 
^mfrb<Dif.mwT$v Y<o$m\-z. ^jtffy/Hi^ hplc fr^© 
mmm-^fc (paps &£f) ^stB^bfdT^^^^^-^^A^^^ii^o 

KSr^gfi-S £ btf*imx&Z> 0 MzLtem®}^?- K£ IT FLAG ^rf^ K£ 
JBv^c^^te, Jri; flag #ifo%mft4kLtcT7'(-y^j— #^A&/Bv^5;i 
£T\ ^^^BJ^y^^K^r flag Ktoi^y/^fttT 
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(4) *&mmmm 




(1) 



UTftWCV^:: i^^tl/O^S PAPS fim^vw 
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(1) 



(5) >^H&MKK&& 




(i) 
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(3) 



(4) 



i^^H 1 *^ 3000 Jb^. 30000Da, #f 3: L < f2 4000 71/^ 27000Da, 
U < & 5000 25000Da "Cfo <5 0 

\Z. Wfe £ ft 5 •& <D -Q ft V \ 

^©t h^*©^7Vii 3-0-XMb7V^7i7^ (HS30ST) it 
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fcmmfe HS30ST Jie^OE^I** : AF019386 "CfeSo ft*^ Blast 
[Altschul et al., J. Mol. Biol., 215, 402-410 (1990)] &J3V\fc 0 

^/Aga^lj GeneBank Accession No. AL355498 <D *\Z.ffl& UfcK 

wji,v>*:£ft, hs3ost ^^icffiiaitt^jfiri-sJBaat^^iBijfes^tfco a 

>^f#?#f:/n^^i>> (GENSCAN: Stanford University W K&oX Z.<D%ftMM. 

Human Kidney Marathon-Ready cDNA (CL0NTECH *±§S) «rfflV\ tfK© API ^ 
( cDNA ^©WW- API, AP2 <DT^#~ J&SoVvCV^) „ 2 
;x*yyo 5'^#5eO@B^J^^^bfc^7^^- (GP-226 : @B?IJ#-^ 
6) I? PCR (94^5 £K 68°C4 35 l^^/V) * & 

Marathon cDNA #JR© AP2 ^?^-fcBa^B#fcK^Ufc^9-f (GP- 
224 : BB?!l##7) "C nested PCR (94<C5 50\ 68°C4 40 i^-T 
ftofc 0 *Ott*»b*tfcPCRa*&T^n-^^/Ht«»ibl!l#U ^3 450b 
tfV^Kfc Gel Extraction Kit (QIAGEN th*i) Sr^THIlK bfc 0 #£ftf:i 
DNA »^(0«U6KWSr**KiJ:9«l*fU*:»*, »l*^yv©BJ» (N-tM 
©367? /ifc&Sa— KSftt^fc) I^tl2x^ y^(DlB?IJ«f§£ftfco 

r ftf25tte^a?#T y p ^9 a \zl <fc o tfl £ ftfc h&tm ctfco fc 0 tot, 

i ^-raa^jtfcs - £ ft*:. 

(2) ^2^yy©^o>-^^ 
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tilt (»23i^yvK:3-K$^*»^y^^K*fii:«ji!i sft-i 
o dna &ffimtuxm2^?y^Mft<n?*~-~^y* 

Human Genomic DNA (CLONTECH *±$0 SrftIM ttf 2 V ^Sr^tHS^ 
CO PGR (94°C15 fj\ 50^30 fj\ 68^1 35 INT ^A) Sr^rftofc ftffl 

lfc7 , 7^fv-ttl2x^yy©±W^ (SFTex2F : E?IJ## 8 ) fcfltJka 
K>^T«# (SFTex2R : IE*W§-9) ^EWfcWljeUfc. #k*bfc 

«D lkb ©»f^*flWfefc±0«WU «*B^ISr«WU*i»*. *2x^yo 

rnmw 2 . sft-i mfc^v&m.^? * -^<^» 

xfyif h p ^oi^tfcSH© Gateway S^^A©^'** pD0NR201 
Zbfc'O'lfhKi >#M<D Bac-to-Bac ^rA^iS Bacmid £f£$lbfc 0 

JhiBT?^2^ y VSrliil@UT#bttfc PCR SftSrttit Lt, ft& PCR 
(94^15^ 68^3 30 1M ?A) Gateway v^y^Jltf) DNA $f 

#£#fco {^b^y^^-ftl^^ y^O 5'5fc«i£< <D@fl?lJ£ffiUt=i K 
y#iSOiJ!t Gateway > * T J* M <£>gE?« £ #^JD b 5' ^ 7 >f ^ — 
(SFTgateF2 : gB^J#^-l 0) 3' Zf=7 <i~?— (SFTgateRstop : @B^lJ#-^l 

1) •e*>5o ^fcJ:«3«R»ib^:nNAWfJtSrfflV\ BP ^nt-1f^iaot 
PD0NR201 a^by-^o-^fcfERbfco KiSttSWfci-S DAN 

Wf^-l/iU pD0NR201 Srljil (150ng) , K^MWW.2^U hV X-^^i? 
75 VISraft(EDTA)iBHSfift (»T ^TEJ £ &B£12*'f~<5) 4^1, BP ^n*^— if 
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2/z 1 & 25'C-T? 1 ^yf^^-h\,Xn<>1to Zfu^yfi-—^ K 
Sri /xlflP&T 37 0 Ct?10^oT^Sr#Jh$^:fc 0 

*rtf>&_hfBKJ&*fc 5/il laytffyHr/l' CfcflMS DH5a) 100 ^1 bW& 
U fc-b^a J-J-^S^Mrtf LB zfu-h 

fci"i;V^c„ SB a *K Vi><Sr^tf LB igifi 3ml "C^Ufc 

QIAprep Spin Miniprep Kit (*T*Vth*) KZQ^XZ KSrttW* 

wt-rs dna aMa^a^-cv^c: t *mmvfe 0 

(2) ^m^* — vofER 

S*L5BR©«i»«Wa"e*>S attL ^ot)OT% LR * nt- if (^7-^ 
Int. IHF, Xis Sr^bfc^) £7**7^^-^3 fi-b * 

^-foiV bU— ^ n — V lAil> pFBIF Sr 0. 5/zl (75ng) „ LR RJtMWW. 2 m 
1, TE 4.5jul, LR 2/zl Sr 25°Ct? 1 B#i?SSJ&£^> 

^ — if K Sr lju 1 JPX-T 37°C-e 10 ^a"*— h UTRJSarteTS-Srfc 

pFBIF-SFT-l ft* ) . pFBIF tt pFastBacl IZl Ig/ci^ 

y-r/uMm (mmm-B-i 2) r# flag ^y^-K (e?«##i 3) $r#Abfc 

h<DX^ 0T3 (@B^J#-^14) 3H*M£U 7°7-f^-0T20 (S?J#f 15) 
£ 0T21 0B*I##1 6) mio-r^feHfc DNA UrtfSr-fcfB^ BamHI b 
EcoRI SH£ # A L- x Gateway IB M & jf A f 5 #> . Gateway Vector 
Conversion System U ^ bT ho ^ a >-*t54) £JBV^T Conversion cassette 
Sr*fALfc 0 IgK^^/WBWtt*a^^^«^»aiW*^«>- FLAG $ 
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st<D&±MB.J&m5nl S:^^/ h-fe/V C*:fl§0DH5a) 50jul£^U 

i>fc 0 iBnn^t^ r^tr^y v*r£tf lb 5mi -e»aibfe«, 

QIAprep Spin Miniprep Kit (dfT^VlfcjR) «t 9 7 s 9 ^ ^ K (pFBIF-SFT- 
&$J5£ U @f£j<b"f~<5 DNA ttT V > 5 ^ £ L.fco 

( 3 ) Bac-to-Bac V^fAlCiS Bacmid (BfERI 

j^T Bac-to-Bac V*?^ h n ^Vfrgg) &fflV>T_hfB pFBIF- 

SFT-1 t pFastBac fc<0|ffl-ei&ife«rfTV\ & AM^T-if^S Bacmid 
SFT-1 OBE?!!^ ALfco ;©V7TA[i Tn7 ©*&ifefBffcSr#JJB Lt, Bacmid 
Sr^tP^JM (E. coli DH10BAC) Id SWJt^-^Sr^fA***: pFastBac &t2^A 

-rs^t-c, ^/w?— zf?*^ \?frbm£.&tiz>B&# ^^fiaot gift 

i:-J-S3t'&?-^ Bacmid ^BttJj&^tLSV^^A-C&So Bacmid Kltt lacZ 

■J) ) ia5M«^fe5 0 

•r&fc^ -hlEHtisk^*— (pFBiF-sFT-i) ^nyt'Tyht/v 
dhiobac) so/* i tm&i>. t-b^gy^feias^waft©^ 

If 7/ (Bluo-gal) „ WV^^M)-^?^ hf^/v-K 

(IPTG) Sr^tP LB 7"^— McSS^XB ev^#39l=« — bfci(f*b, 
Bacmid SrHUBi Ufc Q 

HJfe#| 3 . Bacmid (DSAiDia^^Ai SFT-1 ©tUHX 

JblBfiV^n^- frb'&bfttc Bacmid £S;£MflJ& Sf21 (^ytf ho^xy 
*fc$4) 1-^AUfCo i-J&fc>*> 35mm ©-V* — I'fc Sf21 ftUgd! 9X10 6 «/2ml <D 
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tfigiWn*^*! Sf-900IISFM W^t'hP v 5 ^ £ * 5 ± 5 Kl^JP U 

1 ^^UTjNHISSr^^^Tbo SffS A t UTflEKbfc Bacmid DNA5 
nl fc#i&<toSC<£r"£*Jfcv , » Sf-900iiSFM & 100 /i 1 *P^fc 0 B itt 
CellFECTIN MW. W^lf hn^xy|fc|l) 6 1 tC^«l«Sr^* ft V> Sf- 
900IISFM 100 /zl ^PX-fc itASimiB SrT^fca^LX 15- 

45 ia^^a^ufc. mm&&%vfez.b&m&vT, &mwt 

£^31 Lt^4i®S:tt!5;V> Sf-900IISFM £ 2ml gSfrP bfc 0 A hWfc B 

UTf£»lLfcigJft (lipid-DNA complexes) fcLtrfc&<|&SC«r'£* fcV'' 

Sf900IISFM 800/* 1 SriPxTT^^MfP bfc e *BI&d>bJ#*SKSr!ftSI ^ 
L7c lipid-DNA complexes ^^»(dPi, 27^C"e 5 v' a 

^bfcio b7V^7x^^ 3 V*S"g^iSrlSfc#, ift&«bSC£:'£t? Sf- 

900IISFM 2ml SriP^T 72 B&Wfct;: tx^r^ «t «9 ftUft&SlldS U 

mf^h^mm.^W3L^ 0 i,2oox g -e 10 #re3t'fr#ygu _bw«rsijo 

T75 9 * 3 Sf 21 ftOfgi 6 X 10 6 Wl5ml Sf-900IISFM (-T ^ If h n 5?* 

VtfcSI) SrAtt> -^C^^/v^5r lml SftbPU 27 0 cre 96 

HJJiXUfCo l,200Xg -C 10 ^IHIIiCfjl&IL, -htt^^^—^^^Ufc 

$ kfc, T75 ||77^3|: Sf21 » 6X10 6 i@/15ml Sf-900IISFM (-f^lf 

fn^xytti) m±WW%*a&) £A*K lml SSJbnu 

27^-? 72 i^rait*bfc„ tT^y^-f ^HlJ: 0ttJte«r*lfl*U 

£ig^$?£rlH}lt5iLfc„ l,200Xg tf 10 ^Kl'L^SL, ±»Srf a— ^ 

^PX-T, 100ml ffl^ tf ^ — 7 9 * =i \Z Sf21 M 6 X 10 5 *f@/ml 100ml <£: 

AtLs H^-f/V^Sr lml ijILT 27°CT?&J 96 R#MiMUfc. 



22 



WO 03/074708 



T/JP03/02500 



HI&RtM(«Bft&@JKUfc. l,200x g x 10 «L«t, _L?f £HI 

£©*n*±» iomi tr^tfy^^ mk-rhvvj»*s£Tfimk*^ 
mmm*Ti?4ti- v v v 0.05%, mt-r hv 

150mmol/l, mk*^VJ** 2mmol/l t Ufc„ tnl FLAG m^ffr (Anti-Flag 
Ml monoclonal antibody Agarose Affinity Gel, SIGMA *±§S0 50^1 ^7CX 

12 mmm^m^tco ^t^m a,ooox g> 3 4°o isX±m*m&L> 

lmmol/l ©fi{b^^V!> A^tf b y ^iff^tt* (TBS) X 3 HI 
gfe^bfc 0 rtt^L^H (l,000X g> 3 4^C) b-r^^^^?r^# 

sFT-i-FLAGiii^^>'^^«^#. fe®Lmfem<n*mwmmmt vtc a 

MM®] 4 . SFT-l-FLAG <D$SM t @$^t?£tt<£>S!l/£ 
( 1 ) SFT-1 (DfeM 

±flBt?**$4 bfcgfc-S-^ flf (SFT-l-FLAG) Srlfe'S' Uf^/V 5 /z 1 &1£V \ 

^/W^ix^— VUMtfi FLAG (Anti-FLAG M2 Peroxydase, SIGMA #M) 

©J|&^ ^Jiflt^l-^IIL-CV^ FLAG * >v< ^ ® £ £f ffi$mMi&W% t 

<oW&? * £ fix v > 5 r. £ £ ttfc„ 

75 ju g/ml <D:/u ^ 5 ^^^^r^tf 50mmol/l ©>f ^ /V&Wt&WWl 
(pH6.8) fc> ^a-htt^^^b^m^^^^« (SFT-l-FLAG) &*JPU 
gg^fe##£ UT[ 35 S]-PAPS (5x10 s cpm, NEN tfcJS) , Lt^^ 

5fc : SIGMA #J5D (^yf ryttiffC 500yumol/l) ^m&PbX, 
5:50^1 fcfe«±5K^W*"T?iWELfc. £©SJ&iS& 37^ 20 
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ioo°c-e 3 ^Mmvxmm^^^x^m^w±^tc 0 i.z%sm* 

VVJ»k 0.5mmol/l EDTA &<gtt*>* S —As*: 130 /z 1 IBtlXWR^KMl. St'C? 

^«ur#b*tfctfcjR«r3H«*B0iii \mm^tco n&**s-Atim*tf*\ 

*±M) T^iiUfcm, HPLC T*#«Lfco G2500PW (ly-^ft 

m SHSJBU ^IfttBte 0.2mol/l ©tftthPD^ «fi£ 0. 6ml/#, 
!1& 35"C"e^»«rff ofc. # 9 A^6>©»m*«T 0. 3ml &<D®#£ 
*W^©«a«i*^^^-V9^*^^^*9tHRU*: (I2i) o * 

^Kci^^V ft*^ ^ Kd-l' ^■^^SfeSr J- Am. Chem. Soc. , 79, 

152-153 (1957) Eiro^^^t^ttiftttWLfc) . 7*/W* 

(^y h y^Bfi^VW^^^Sr J. Am. Chem. Soc, 79, 152-153 (1957) 

. wmmm&mmmtstik&'oit mam . ufc#o-c sft-i fi^^v 
^ 5: f^—ivmrnrnffiw* (pH6. s) ibo^ i ^ * 5: 11 m g^ 

(iX^ft:®!) O.Smg, [ 36 S]-PAPS (2. 3X 10 7 dpm ^-l/^S^—fr 
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m) *5&xf*mwmm#ii (20^1) sr-st?. src-e a hb 

70%^^y^/^ttRSr2iafT*o"C^<y>'«rlHliRbfc. SfiKiJfcflib 
Ta -^ /UfcaiBB**, ^«JJ ^4Mffll*£0&Jfl«WS 30 /zl (20mM SWH" 
by<7i^«i (PH7.0 : 2mM ftK^^V^ASr^tf) ) \Z.feffiVtc&, 

i/fm&m i^v-r-^ isomu &fe¥xm&&&tm) » -^y^- 

I 90mU (£fc#X3»|Stetfc«) RtW* 0 * n 60mU (4ft^Itft 

^thK) : Z.tlh<Dmmtt'^*V ls1Wr*<D GlcN ^PVl (HexA) t<0 
]3 1, 4 ^ y 3 v- K^g&# (GlcN j8 1, 4HexA) %M7kftffi LT> ^t&?P £ * ^ 
(A HexA) £ GlcN & 1,4 =^ K*Sf^*U^ISfPX* ( AHexAl, 4GlcN) % 
£TS) *Mx.X 37°CX-2^m^ >*c=l-<— h bfc 0 100'C-Cl^M 
»Lt^^itU >KTiMX 0.22 M m ©7^;^- U !J #T*fc»l) t? 
6i&Lfc#. HPLC t?^|8|Ufc„ ffifflU/t^^^tt CarboPac PA1 (4 X 250mm : 
MiM) > CarboPac PA1 ^-K*7^ M±M) > SfS5S 

0.8ml/rain, #?.M&£ 40*CO^TT?> 0-5-8-15-20-28-40 #0>iSfflB#IKU!: 
^tT 1-6-19-38-70-76-76%© 3mol/l V 7 * AtfD*-eMe*DEfc £ 0 ^ffi U 
fc 0 ^tttf&S: 0.2ml fo^t, 10^1 t^WJ/gy*?^ 

--e^bT^MtMo^ttJ{im^mufc (f4H) o 0M#H#W 30 

^--e^NPWJ 30 frl^thit ^ U t/VP7 7^y G25sf *7 

A (lX24cm: £fc«JW*^tUR*) «tfco Jtt*bfc»W*«t*S« 

i&g§-c o.imi {ciitt raunm^j ^bfc rfca&waski 02^1 SrA4,5- 

ftgmtllVfo&M^XJ&mmklrZmm : Eur. J. Biochem, 145, 607-615 
(1984) ©*«feU:fl6o"C»»b*:) T«bUfc 0 20mmol/l Iffltt* h 

y 17 i.iil (pH6. 5 : 0. 15% «7 v'jfitffT/^ ^ >\ ^ V V—BMftlMfcB** 
4.1mU 5ml *«E bfc. 37°CT 2 B#|«KJSS*fc«, 100°C"e 1 # HUP 
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jfcUTSJSS.4rf?Jhbfc:„ 389*18*11 SrJna/CtfTlMX 0. 22*im <07^H 
30.5 ^Klfcr-^^WftfetLfc (H5AIH) A4,5-^/V^n^-2-^/V^ 



^c: N _b|B lil^j <DH2jul ?r 70mM (pH5. 0) 2*zl tm& 

Ltiiit 10 &mmtTzzk\z&v*m%iv*i<'&t&&3si' d^ra^- 

«fc V) ^mur.m^fDTmn $ n l'BI©*a s WftWfc##S*1'$ : Biochem. J. , 
245, 795-804 (1987)) , lmol/1 #1H- b !J * -MMf Jft (pH9. 0) 2/xl RtJ< 
0. 5mol/l 7h7tKoS5 h y 17 A (0. lmol/1 ^mt^T y V ? 2 
ix 1 SrflQ*., SO'C-C 30 ;$M fSp-a.'*— h bTJlTC^^rff ftofc^, JhfBt HI 
£&#-e HPLC ^iStSrfrfcofc (f6i) , ^f&fn? o l/Wt&&M UTc^O 
raMftWH-J (fH6A|SI) PH] b9t KnKSSfe^-MJ # 

A{Jlj;5jS7C^-e7-<^L^2pa (GlcN(NS,3S) : 14 &mi<D\?— 
GlcN(NS,3S,6S) : 22-23 ^ifiia^fc 0 -^ 2) ©^fctj'^ — V (06 BHD Sr 
^©fiM^^Wtt GlcN(NS,3S,6S)©t>© (If— ^ 2) £ — Stt 



HOOC 




(5) 
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6lC^-f-^ISfP~^ (AHexA(2S)- GlcN(NS,3S,6S)) -Cfcofc^ £ aSfiilg^tL, 



HOOC. 




t±W) arasMbu ±^mm^;<v isftMmmx-mikvtc.m*: hplc 
mvtct^.^. ^>*v >-^-<t^*^^v^^ n -^^to 30.5 ^}ct° 

fcAHexA(2S)- GlcN(NS, 3S, 6S) t m C^B#WT'foS £ t frb, ^7V« 
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m * <d 



i. @B^ij#-^-2iB^^r s: ymm*]<D?-hT$. ymm^z 7~3 4 
-tzm&vmm i ib^o^ y ^t 0 ^ k. 

6 . m^ises 1 ~ 4 m vf ft^— y Kx«it ikomm 
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9 . m^mm 6-8 ovvf tit*— mmm<Dmm$:<s&z. t ^wmt -r z> 
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SEQUENCE LISTING 



<110> SEIKAGAKU CORPORATION 
<110> AMERSHAM BIOSCIENCES K.K. 

<110> NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY 

<120> Novel heparan sulfate sulfotransferase and nucleic acid encoding the 
same 

<130> P044187 

<150> JP 2002-57527 
<151> 2002-03-04 

<150> JP 2002-245994 
<151> 2002-08-26 

<160> 16 

<210> 1 

<211> 1041 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1).. (1041) 

<400> 1 

atg eta ttc aaa cag cag gcg tgg ctg aga cag aag etc ctg gtg ctg 48 
Met Leu Phe Lys Gin Gin Ala Trp Leu Arg Gin Lys Leu Leu Val Leu 
15 10 15 

gga age ctt gee gtt ggg agt etc ctg tat eta gtc gec aga gtt ggg 96 
Gly Ser Leu Ala Val Gly Ser Leu Leu Tyr Leu Val Ala Arg Val Gly 
20 25 30 

age ttg gat agg eta caa ccc att tgc ccc att gaa ggt cga ctg ggt 144 
Ser Leu Asp Arg Leu Gin Pro He Cys Pro lie Glu Gly Arg Leu Gly 
35 40 45 

gga gee cgc act cag get gaa ttc cca ctt cgc gec ctg cag ttt aag 192 
Gly Ala Arg Thr Gin Ala Glu Phe Pro Leu Arg Ala Leu Gin Phe Lys 
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50 55 60 

cgt ggc ctg ctg cac gag ttc egg aag ggc aac get tec aag gag cag 240 
Arg Gly Leu Leu His Glu Phe Arg Lys Gly Asn Ala Ser Lys Glu Gin 
65 70 75 80 

gtt cgc etc cat gac ctg gtc cag cag etc ccc aag gee att ate att 288 
Val Arg Leu His Asp Leu Val Gin Gin Leu Pro Lys Ala He He He 
85 90 95 

ggg gtg agg aaa gga ggc aca agg gee ctg ctt gaa atg ctg aac eta 336 
Gly Val Arg Lys Gly Gly Thr Arg Ala Leu Leu Glu Met Leu Asn Leu 
100 105 110 

cat ccg gca gta gtc aaa gee tct caa gaa ate cac ttt ttt gat aat 384 
His Pro Ala Val Val Lys Ala Ser Gin Glu He His Phe Phe Asp Asn 
115 120 125 

gat gag aat tat ggt aag ggc att gag tgg tat agg aaa aag atg cct 432 
Asp Glu Asn Tyr Gly Lys Gly He Glu Trp Tyr Arg Lys Lys Met Pro 
130 135 140 

ttt tec tac cct cag caa ate aca att gaa aag age cca gca tat ttt 480 
Phe Ser Tyr Pro Gin Gin He Thr He Glu Lys Ser Pro Ala Tyr Phe 
145 150 155 160 

ate aca gag gag gtt cca gaa agg att tac aaa atg aac tea tec ate 528 
He Thr Glu Glu Val Pro Glu Arg He Tyr Lys Met Asn Ser Ser He 
165 170 175 

aag ttg ttg ate att gtc agg gag cca acc aca aga get att tct gat 576 
Lys Leu Leu He He Val Arg Glu Pro Thr Thr Arg Ala He Ser Asp 
180 185 190 

tat act cag gtg eta gag ggg aag gag agg aag aac aaa act tat tac 624 
Tyr Thr Gin Val Leu Glu Gly Lys Glu Arg Lys Asn Lys Thr Tyr Tyr 
195 200 205 

aag ttt gag aag ctg gee ata gac cct aat aca tgc gaa gtg aac aca 672 
Lys Phe Glu Lys Leu Ala He Asp Pro Asn Thr Cys Glu Val Asn Thr 
210 215 220 

aaa tac aaa gca gta aga acc age ate tac acc aaa cat ctg gaa agg 720 
Lys Tyr Lys Ala Val Arg Thr Ser He Tyr Thr Lys His Leu Glu Arg 
225 230 235 240 
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tgg ttg aaa tac ttt cca att gag caa ttt cat gtc gtc gat gga gat 768 
Trp Leu Lys Tyr Phe Pro He Glu Gin Phe His Val Val Asp Gly Asp 
245 250 255 

cgc etc ate acg gaa cct ctg cca gaa ctt cag etc gtg gag aag ttc 816 
Arg Leu He Thr Glu Pro Leu Pro Glu Leu Gin Leu Val Glu Lys Phe 
260 265 270 

eta aat ctg cct cca agg ata agt caa tac aat tta tac ttc aat get 864 
Leu Asn Leu Pro Pro Arg He Ser Gin Tyr Asn Leu Tyr Phe Asn Ala 
275 280 285 

acc aga ggg ttt tac tgc ttg egg ttt aat att ate ttt aat aag tgc 912 
Thr Arg Gly Phe Tyr Cys Leu Arg Phe Asn He He Phe Asn Lys Cys 
290 295 300 

ctg gcg ggc age aag ggg cgc att cat cca gag gtg gac ccc tct gtc 960 
Leu Ala Gly Ser Lys Gly Arg He His Pro Glu Val Asp Pro Ser Val 
305 310 315 320 

att act aaa ttg cgc aaa ttc ttt cat cct ttt aat caa aaa ttt tac 1008 
He Thr Lys Leu Arg Lys Phe Phe His Pro Phe Asn Gin Lys Phe Tyr 
325 330 335 

cag ate act ggg agg aca ttg aac tgg ccc taa 1041 
Gin He Thr Gly Arg Thr Leu Asn Trp Pro 
340 345 



<210> 2 

<211> 346 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Leu Phe Lys Gin Gin Ala Trp Leu Arg Gin Lys Leu Leu Val Leu 

15 10 15 

Gly Ser Leu Ala Val Gly Ser Leu Leu Tyr Leu Val Ala Arg Val Gly 

20 25 30 

Ser Leu Asp Arg Leu Gin Pro He Cys Pro He Glu Gly Arg Leu Gly 

35 40 45 

Gly Ala Arg Thr Gin Ala Glu Phe Pro Leu Arg Ala Leu Gin Phe Lys 

50 55 60 

Arg Gly Leu Leu His Glu Phe Arg Lys Gly Asn Ala Ser Lys Glu Gin 
65 70 75 80 

Val Arg Leu His Asp Leu Val Gin Gin Leu Pro Lys Ala He He He 
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340 345 



<210> 3 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 5' Primer for PCR 
<400> 3 

ctacaaccca tt 12 



4/8 



WO 03/074708 




ICT/JP03/02500 



<210> 4 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 3' Primer for PCR 
<400> 4 

ttagggccag tt 12 



<210> 5 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 5' Primer for PCR 
<400> 5 

atgctattca aa 12 



<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 5' Primer for PCR (GP-226) 
<400> 6 

cggaactcgt gcagcaggcc acgc 24 



<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 5' primer for PCR (GP-224) 
<400> 7 
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tcgaccttca atggggcaaa tggg 24 



<210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 5' primer for PCR (SFTex2F) 
<400> 8 

actggggaac cagaaaaatg aaaag 25 

<210> 9 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 3' primer for PCR (SFTex2R) 

<400> 9 

gtgtctccag gcacaacaca tagtg 25 

<210> 10 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 5' primer for PCR (SFTgateF2) 
<400> 10 

ggggacaagt ttgtacaaaa aagcaggctt ctttaagcgt ggcctgctgc acgag 55 

<210> 11 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 3' primer for PCR (SFTgateTstop) 
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<400> 11 

ggggaccact ttgtacaaga aagctgggtt tagggccagt tcaatgtcct ccc 53 

<210> 12 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Ig kappa signal sequence 
<400> 12 

Met His Phe Gin Val Gin He Phe Ser Phe Leu Leu He Ser Ala Ser 
15 10 15 

Val He Met Ser Arg Gly 
20 



<210> 13 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: FLAG peptide 
<400> 13 

Asp Tyr Lys Asp Asp Asp Lys 
1 5 



<210> 14 
<211> 94 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 0T3 seuqnce 
<400> 14 

gatcatgcat tttcaagtgc agattttcag cttcctgcta atcagtgcct cagtcataat 60 
gtcacgtgga gattacaagg acgacgatga caag 94 
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<210> 15 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 0T20 sequence 
<400> 15 

cgggatccat gcattttcaa gtgcag 26 

<210> 16 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 0T21 sequence 
<400> 16 

ggaattcttg tcatcgtcgt ccttg 25 
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